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Sj\P 


: Jc. jUJ! jaJI <^UJI j-jjUII 

: A^jUall 4JI jaJl _i 

Jc, \\ - \ 

^JUUUd JL^Q <jj£j 4 Vit jll AjLuj^aJ! ^tollj j tiLa-ll! ^^Ic. s Jjill Jiii .i!.}^J -2 

.4\ UU^i JJC, C_u^a (Jj^li yj£j <^j] 4-^juo^p-^ c^Luj kc.jLX -3 

i4 il]\\ e^}Ajj-a]l ClAiLja'^n (J-axJjuoj V J 4 ^ j^)juo J L-aIsaIIj ^jlul <a£jVl aJllj^ La-a ^Jajai ^j-a pLall Jia3 (J,^ xJz aJllj^ -4 

j| AjjUajill 4 -v\l ■» ^\\ j La] (illj j pLail aJljJbuo ^.iklLailj tillj j ^ \^W jj 3 <jLuo^kJl 4 n \t » i iiUU i aU-s-tt^ (j^La^i^l ^ j^>juo L>° 43 

( (JjJaflVl ) ‘ JJ 4 jL»"^1 


f Lai) /tf ojaa 


f f 


US-Gl ^1 

4aj^ diatilijl 

j^i ^ 

*Ul (j-Q 
^Jc. (Jjj^a^-Il 


SjljaJl 4 a jJ 



^1 j^]l S^U j -5 


( S jihill jUfrSfl (J ) JaxJail V jilt 



; 4JLuj 

^ i-n. *' j Lo£ ^LaC-VI ^2 4_jLuo^iJl 4-a^jliLa - \ 

4_jLai^)^Jl ( ^9 jLa. -2 


i ‘°J* i ^ (jj^ lM L . (j^l J (jj£i C'^oW ClllojaiVl (Jc-Uj <C.^)JUJ 32 C (3j2 
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: SjbJt fl J^VI ^ uiuall Jft Aa JaJ l^j f jaJlt JjlaJI 

AjLuJ^pJ! ^lijujJ - J 
JlXJ 4-Jj^all -2 

(Jfll AALd! dlli duAjaiVI (j-* 1 (jLaxjjud! -3 



Aft jlu UitwA SAjft PliijVl 


V = Vx 


( 


Ln ( z / Zo +1 ) 

Ln ( Zx / Zo + 1 ) 


: AjJUJI (jA Jjjaj lit ojl — a. p ^ i_ ft-aJl jjjsu 

. Ajji^ Ai. jA 36 t> »J_P- -1 

^3 j Tnll J A£-Luj / J (j-a ^)j£l 4_jLai^aJl ^k>n (j-a c-Lall ^)AJ (J-ix-o -2 

: 2ulUl! ^jklL jaull 

. Jl S jIja A^jAj jjjjlL Cilj j 4AjUai| 4JLujjaJl Sjlja. 4 a jJ* 

. f Ijfll SjIja 4a j4 * 

. ^Auaj^il AJjIjlaI! £yt tillj j jLa]| ujMiia ^LjJl j*a» * 

. f Ijfll 4 ju * nl l AjjLjJI* 

( 35 j JjS Ajjla 32 ) CP 4a jUall 4_jLal^)All fijl^)A 4 a C l lj| j lil -3 

( ?j£\ iJ ^ 28 j' Ajji^ 3 ) CP *\ 4aj^ jpi c&*-« ^ j ti] -4 


) 


Vo ^ 4^bfl ^ \ £l£ jVI r 0.001 = ^ 


Jjfci sJbj J& ulxoll Jjla 

CIjI - \ 

djluuAjo}^ plA^Jjail ^jC* A If^JuLa (3^ -2 

<c.Lai / 1 (jC' <Jax-o ctfssl <^.ja -3 


: »jbJI f I JS.VI <J <UU jaJI biua bAlaUa.1 

; A j ‘il i nja.ll » j - ■ aS AI^jj> -) 

k)Vl / S-Laii 4 jjoU ^Ic. ^ ]\ cLoII A • >«Q-n. UjliLja^n ^i^klail ^JJ ‘■** j (jLa^^U ^ J ClllAjuii iSs" S ^ ^ 3’ p' 1 ••• -1 

A^jLuj^iJl ^Jaikllj AIjIj 

4jJaSLa_La dilojoil l^jl ~l.^*i i .<1 _2 

. Silica fume - slug - Fly ash Jl* cAiUbL c±uJy\ <> * jL JIjuU _3 


til ni\l j c-Lall A ->»qA «V- dlliLiJay 1 .J WnJ _4 


: A* jliaJl AJLui jail »jl ja. 4a. jJ -u 

6^)!^a. 4_^p 1 g mq'i 6^)!^a. 4_^p (J»Vi 4_lla-a (J-aC. -J 

. ( (JjjLa Aj£l j (J^juj jjc- ) cJ^C' -2 

(JjJaflJ ( ^Jiill Jjlj ji ^»Laj JalaJl ^aJjuoJ ^jl ^ JalaJii pLa /j-a ®/q 'J 5 ^jc- ^211’' Ajjuij -J jj VI Ja^)judJ JalaJl pLa /j-a (Jj^j£ ^clj ^l^'Vnnl-3 

4-^jJ 80- 4-^p S-iLa <jl£ jl La£ AiUa ^1‘Wj $.La ^Idll (JjVu j i AjUji kc. j£ui j 4-ljg > 2 ^jjjj^'N <a\l ^lill ^I^VnJ 


T 


concrete = 


0.22 (Tc * Wc + Tea * Wca + Tfa* Wfa ) 
0.22 ( Wc + Wca + Wfa) + Ww 


_ Jl ^ .Ul J )\ J J , J ^ Wc . Wca , Wla . Ww 

. MH i jfi\ ^gJc. <vUll j j j»^ l j j^l j t *Vu > n Vl <jl Jji (_ 5 ^ Tc t T ca f T fa , T w 


4_^p ^uill Ajjila-al! 4_La£ j 4uc.^j]| ^ nun tilli j \ 


* 


e-Lal! 0.22 * 4-jj^)>^*»<a J dlLajuiV! <ji .la»j j 




AiLjaVlj AjLuj^iJl 6^)1^)^, 4_^p e^iitli] c-Lall Jj^jj ^1] A -n.*^ cillil i AjjIa 6^.1 j S^Lall e^. j 

• LS* C ® J*^' 


7 

jj-saxJl Aau L_u^all - j 
^ (_)jdAjuiIl Axjuji ^jjj£x_j ^ (j^lllj *• . ClllAxJi <jlAA -2 

AjLuj^kJl 6^)1^)^, 4_^,^)A Aj^j!^ J ~^'^‘ >u ‘'' -3 

^4 W<4l <jjA Ia^)I^a!1jujI j Lg£.^j j 4_aJl*-all A^^yji C" n^> (j-<a A 'N \\ * a\\j AAjlill 4_Aj*J! -4 

s . e 

(J^*>»‘l (jjA (jS-a-a dl3j ^^)juoI C5^ 4 -5 

4_a]LxJI ^3 \ cAUa j AjflljJa] CIiIAxJj ^jjSjj “6 

i Qji^»H (Jj^aS ^3 1 W ^jjuolall (. 1 j^. V I ^3 L-U^all (. t lW*i ^UjLa-a (■ t I'nj iAUa! S^jLaJl (. 1 j^- V I ^3 L_u-all ^Ac. -~j 
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► : J' — ^ 


C : Cement 
ca : Coarse aggregate 
fa : fine aggregate 
W : water 


* J db&lc. i A^.^Ua]| AjLuJ^)iJl 6^)1^)^. A^.^p L-Lud^.1 

AjjIa 10 — dlLojaiVl 6^)1^)^, 

. A^J«i 60 = 6 jl ja. Aa 

• J A ^ 'w’n ni\l C1 ajI£ 


f 1—4 

2 0^ 

1 6“ 

J— «j 

** * 4 

L_LUUjj) 

190 

585 

585 

630 

350 


cone. — 


0.22 (Tc * Wc + Tea * Wca + Tfa* Wfa ) + Tw * Ww _0.22 (70 * 350 + (60 * 585) *2 + 60* 630 ) + 37*1 90 _ 54 5 ° c 
0.22 ( Wc + Wca + Wfa) + Ww 0.22 ( 350 + 585*2 + 630) + 190 

t \ jJ L— u^a ciSLlA j Aj^Ia A^.^p 32 A^^Uall AjLuo^pJl A^^p <jV A j 


Cj^gILuiI lij j (Jjilaj jjC* Aj^Ia A^.^p 32 (_5^j Ajljud^)^Jl 6^)1^)^. A^.^p (Jdlaj <> A3^)*-a L-J^Ua^l!^ 

(JjUaj oA.*n J Aj^Ia A^^p 32 £y* AjIjuJ^)^31 



: 4j>U 40 <J^t ( 6“ - J*j ) t jt fl— ! Sj2l -1 

^1\ f, \\\ A ^ iij 4^.^A 40 (_5^j ( U^ — (J-a^) ) ^15^)11 ^A j Ja£3 A^.1^ ^nxhi AiLLudll ^JaLjJJI ^jja^j L)J ^ 1 *' 

. JJk; 


T 0.22 (70 * 350 + (60 * 585) *2 + 60* 630 ) + 37*1 90 _ ., ' ' ,. 

I conc.= 1 1 = 42.6 c > 32 

0.22 ( 350 + 585*2 + 630) + 1 90 


O 

c 


** * 1 

*J — ^ 


V USI ^}JAXJ (Jl jLd <jV J] UljLa .*. 


: glSIl ^jll JjUaj ^hVuiib -2 

o O 

32 C 4 _ 5 ^) <La.^Uall AjLuj^aJl 4_a.jAj (Jj^aj ^la. - 80 C 4_a.jA ^cllj (JIajIuiI ^jjjuj 

T 0.22 (70 * 350 + (40 * 585) *2 + 40* 630 ) + (1 90 -W ice ) * 37 + ( -80 ) *W ice ° 

I cone. = — 32 c 

0.22 ( 350 + 585*2 + 630) + 1 90 

<■ . ^ ) ,j£i A Jala. ]\ J A ^Uli V*Aj AjuJa 9 - >' ^wAl! (jJ)j ^jA 9 Aa .1 j (J ^ ^ ^ c^lllA 

.*. W ice =60.205 .. , . t i tl . tl n/ __ . vr tM1 f ^„ tl 

Check W ice / W water = 60.205 / 1 90 = 31 % OK ^ ^ UU * ° JJ ^ % 75 ^ ^ V ^ ^ ^ ^ 


